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□ Full benefit of the filing date of U.S. Application Serial Number [US App No], filed [US App Dt], is claimed pursuant to the 
provisions of 35 U.S.C. §120. 

□ Full benefit of the filing date of U.S. Provisional Application Serial Number , filed , is claimed pursuant to the provisions of 
35 U.S.C. §1 19(e). 

■ Applicants claim any right to priority from any earlier filed applications to which they may be entitled pursuant to the provisions of 
35 U.S.C. §119, as noted below. y 
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In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY 

KOREA 



APPLICATION NUMBER 
1999-37587 



MONTH/DAY/YEAR 

4 SEPTEMBER 1999 



Certified copies of the corresponding Convention Application(s) 
■ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCT Application Number . 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17.1(a) has been acknowledeed 
evidenced by the attached PCT/IB/304. s 

□ (A) Application Serial No.(s) were filed in prior application Serial No. filed ; and 
(B) Application Serial No.(s) 

□ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 
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S]tH3 MM £.3. T 1 **^ ^^3fl^ ^-§- a J-^ 51 #*H1 « 

# ifljq tfs]-, ^S. <il^?V Sj-:£*4fe #>&=l^ ^8 3] c-llolElAlslroll -g- 

^ X1.2.H.3. -£E o]h]^ «j-^oi] 5a°H, 01^^ sH^^si ?)sl^1-» #<>j =^ 

aflei^- ^ sa?n €=k 

-£ 7a 
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olt^ wj-^ja) -jn^Bfl^ ^-f- u o v ^ ^ ^{Method of Driving Liquid Crystal Panel 
in Inversion and Apparatus thereof} 



2 la ^ 2 lb^r efo] aj-^l^- u}-E]-vflfe 2<S . 

£ 2a 5! £ 2b-8- €^ ^3 M-Ef^fe 5-^ . 

E 3a ^ £ 3b-& 2M o]^^ aj-^i^- q-Ej-tflfe 2«3. 

£5a ^ £ 5b£r ^efl^l £M ol^^ ig-^ofl flo^ cflole^-?] fl2* r «- 
v+EH|fc 2£. 

2 6a ?J 2 6b^r Hlnli ^1^2^ u^ef ^iS*)] ^#s]^ sltt* M-eW^ 

£7a $ £ 7b£r -g- *Hl -^HH ^ »<^£] ^^sfl^oll ^-g-s] 

£8a I £ 8b-gr Ifl-'SSl ^2 n)-s. olt^ aj-Aicq oj] 3fl 1=3 ofl -g-^-E] 
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£ 10* 9°\] SE^IS « 0 Vai^ oJj^3fl^ ^l^^*]o) t\ q- 



10 : ^zfl^ 

14,24,34 : Tfi o] e ^efo]jd IC 
52,56 : ?}4ttf 
58,62,71,72,77,80 : tfl 3 *! 
60,75,76,81,82,83,84 : MUX 



£3 -M^ > 

12,22,32 : ^ = iq-°lM. ic 
50 : ^tH^^ 
54 : T-FF 
59,73,74,78,79 : 



t^sht « 

T L **>7l fl*H ^-91 y <M (Line Inversion System), ^ <&*\& 

(Column Inversion System), £M *#*\ (Dot Inversion 
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System) ^l-g-s]^ 5fl=K 0 ^^=fl^ n 1 **^*^ ^^8ifl^«*ll 

^ TllolEej-o]^ itt-e)- ZLelJi Sefl<a^l nfe} aM^Tfl ^ "y^^ ^ 

ifl^ ^-g-'&lHHfe ^^sfl^ofl ^-g-sj^ cflolE^Aisl:^ =-^o] £ 2a ^ £ 2b<Hl ^ 

#©1 ^sflV^sl ^^fil-o], ^ dlojE^el-olo)] nJ-E)- ziejji = afl«8*l| nj-iij- ^sMl £ 
£)-. 5.E oIb^ « 0 Va^ o»^3)l^ ^yjog o. £ 3a ^ £ 3b<Hl^|2l- ^°1 ^^3)1^^ 

^^-Sl- ^^Hl 7flolEe].oi ^-oflAl o]^*j. o«^^s.54 nflolelsl-ol ^1^1 oj^sV^ ofl 
^^s-o)! Aj-wV-g cflolElA]^7> ^SlTll o}-fre] B«HoJn>Cf ^^2fl^ ^ 

on^^s-ofl ^-^-51^- cflolE-1 ^1^1-^ ^ol HV^SlTfl *}-Cf. U^o} , S.E 

o]nl^ uj-Aj^Ai^., =eflojsl Ul^5.Als7> SAl^ ^ o-ofl £ 3a°lH °} S«>1 

^^-avc+o] o^-gsJMH -°-^2i ^!*8?HI nl-et- ©van oj^^s-s 

^1^^-o)l ttj-e). ^^(+) §3 Jf=^(-)ol Bl^oV i4e}-i4711^ cllolE^^s-ol ^nfl^ 
Aj-s) ""^Ifoil *w ^•^•slTll €<=k ^-el^i -f ^ #H =efloj^ alcl^Ai^i- S a]^ 

^•fofl^ £ 3b«1M^ ^ ^^'tl-'Hl CflolE^Al^^ ^oi 71^ 

5.31°^ tfHVsMl #3134. 

ol# ^Bflg ^f-wj-^l- # el-o] o)ai^ h o va1o)1a^ ^sguv^s] aiisa 
(Crosstalk)^ 4J«J-7fl €4. **1 , eKH 4^ d|«-(^ f f^7fl2^ 3 

^^)oi ii^El^ SHM aft! H <H1^ tit^dflg ^^oll S]aM ^sflli # 

°fl 5*1 3^ ^-°-ofl ^sgel-ojs- A>ol<HlAl #e)?l(Flicker)7> ^*>7fl £ 
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<*1 Sl-^Sl ^1^-^7)1 ^Cf. olBl*}- 0]^0. S ol^, £E olBl 

<2i> neiq-, II ?]tH^ «<Hlsl =fl^ ^-§- a o v ^°ll^fe ^ jelhM-S. ^^^S.* 
(Integrated Circuit : °]-s} •ICty *}°]e\ ^ ?fl-*?-g-2l A.E*r7r M-eWtt ^l^l 
51 r4. oi<4 #o] t 2|aj c^oi a IC s-ol ^^«-»o^ fl £ ^ 7 > q-E^-q-fe- ^-^ zJ^ 
ola. i C 2] #^^^>S}- zja] H^My. ici-S] ^l-^-g-el ^iS^l <?]7}E]^ uiq.2. ^1 

^o) -a-a}.S]7)] f^^AS <Usl-a} igHJsRr MVtq- e ^ ^ (Thin Film 
Transister)^ 7ll°lS.<2}- a\o)°\ ^<y-(Vgs)^ €■ *r°Hl 7]°1^. 

< 22 > ojl- £ 4 vfl*l £ 6b-§- 3-¥-*M iM)*| -a«3*M3. «tf. «l3*Ha #5} S^if 

^gr £ 4o(-M4 2£ ^-7>S^SS v+Ej-'i ^ fltf. £ 4*11*1, sj-iirr 7fl°l SBf"?] (GU-Bl- 
tll o] E-1 (DL) a>o!o)1 ^^H^ TFT4, TFT^l i^^^Sr ^-§-*l<y-2}-<d(CL) A r °H 
^eH;*! ^^^(Clc)S ^SlTfl &t[. SEth Sbt^ TFT 3] i^.i^l-21- 7)| °1 M. 
el-^l(GL) ^>°1 "HI ^^Slfe 7]$ ?l|J«a^l^(Cgs)^r, TFT21 <= 
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ell SI 3*}**- *>«H ^fl*Kf 7l^^*J-(Rtft)°l i^cf. ^71^, 

7l^^*J-(Rtft)* TFT71- ^(off)£]fe B.^d&xW i-S-i^f f-7>^ 

*.fi.3>| <a^s]-7ll ^ c-vqcf. °J]^iB(Clc)£- TFT7> £(on) a o v eU* -fM*Rr 

7lS 7flolEel.o1(GL)oll 7flolEe>ol^«a. (Vgh) ol o]7>£]fe 7l?b^l cfl o) E^ol (DL) 

°1« ICS) t^^H nf^ ^xlTfl £t}. 

£ 5a ?! £ 5b* ^-€1-°1 IS^i *l*flS «fl*l^ -^^(lO)^, 

M7|)s] c)lolE]e}-ol-i;(DL)oll ^^X?] N 7fl^ ^ H.e}-°lJ=L 

IC(12)2l-, K7fl2] 711 °12= *(GD* Z^Zj- ^*V7l J 7 fl^ 7)H H ^e}o]«. 

IC(14)7l- o^cf. o^H, J,K ( M,N-a- 1 oltfal ^^olnf. N 7fl2] JELBH 

«. IC1-(12)£- J 7fls) ^HS =eJ-oi«. ic-i-(14)<Hl ^=fl 7flolEe^o]s.( GL )oii o_g_ 
TflojE s>ol^^(Vgh)ol ^-g-Sjir 7l<L>ofl ^715]^]^ ^ o] ^aVs]^ «1 c} j2.Al Jr «- O] 
^ HHe^-^CDLH ^^^Tfl ^ =e1-ol« IC1-(12) Aj-olofl Jj^sHr 9! 

-^O-S. alnl 5.^3:1:^ ^-g-^tf. s. 5a^ £-8- 7l^ >d*fl =efl<iHH S3 = 
Bl-ola. IC s. (12 )<j| ^7fl-?-^-al OH El £)•<?] l-CDU^l 3^Ei Shi-i- 

P(J*K,M),P(J*K,2M) P(J*K,(N-l)*M)2f -f^ HH eKiSCDLHl sMil: 

P(J*K,M+1),P(J*K,2*M+1),...,P(J*K,(N-1)*M+1) f% HMe^-?] ^^l^ 7]^ # 
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*8 P(J*(2I-l),M),P(J*(2I-l),2M),... f P(J*(2I-l),(N-l)*M)^ 
P(J*(2I-l),M+l),P(J*(2I-l) ) 2*M+l) t ...,P(J*(2I-l),(N-l)*M+l)^l ##3t=- £ 
6a ^ i 6b*f <^7H, Ife 1^1-S-^ ^^l*}. i 6afe ^ = *q-°l*L IC#(12) 

P(J*(2I-l),M),P(J*(2I-l) f 2M),... t P(J*(2I-l) f (N-l)*M)<HI ^Sl^fe TlMM^ 
^°J-(Vgs)* i+El-vfl^, ^ 6b^ 7]^r *L3l<y°11 «^ neM*. lC^(12)#£j ^31^ 

P(J*(2I-l) f M+l) I P(J*(2I-l) ( 2M+l) ( ... f P(J*(2I-l),(N-l)*M+l) 6 fl -f^^lfe Tflolm^]- £l 
SL^ll ^tfCVgs)* H-Ef^fitf. £ 6a 5 £ 6b«1H °^ ^ ^o] *L 

P(J*(2I-l),M),P(J*(2I-l),2M),...,P(J*(2I-l),(N-l)*M)ofl ^ 

P(J*(2I-l),M+l),P(J*(2I-l),2M+l) f . ,P(J*(2I-1),(N-1)*M+1H1 7lMM<4 ^ 

£.^?> ^(VgsHl Hl^>c^ uflo. ^ ^ o] q ^ 0 ] y ^7)1^-^ tfl^ o];*^ sj-^-i- 
<H] #^1^ ^<y-(Vgs)^ *>^r ^H*]^ *#^<N ^ #*fl S^fc* 

P(J*2I f M) ,P(J*2I ,2M) , . . . ,P(J*2I , (N-1)*M)^4 

P(J*2I,M+l),P(J*2I,2*M+l),... t P(J*2I,(N-l)*M+l) <: >]l^ 7]^ 3-4:1; 
P(J*(2I-1),M+1),P(J*(2I-1),2M+1),...,P(J*(2I-1),(N-1)*M+1)4 #*V5)>H M^i^-tII ^ 
tf. ojofl ^ JEL^o]*- IC*(12)?>^ ^^Sr^fe &*}$}^ flJ£*>7> 

41 ^Ml 5)5.5. 3^ ^ofl iiol^ sflejol v+E)-i+>fl ^Cf. 
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oje^V 33 H.e}-o]fcL ic§(l2)sl #^ ^3. 

=3]<yofl °)o|^i=. £ 5b4 ^--g- ^ Si* iefi<y<HH^ z}- sj-i-ai- 
°\l ^=1^ »]t\SL -Hsu^o) 7]^ Si* ^0.5. ^c*. ^ g*| 

= &<>H, ^ H.eH h. IC#(12)^ ^?H^-* ^ 2^ cflolEl^oi^ 

71^ Si* S^it P(J*(2I-1),M),P(J*(2I-1),2M) P(J*(2I-1),(N-1)*MH f^sq^r 

7H°1 E2f ^<a-(Vgs)-S- £. 6b4 -r-^r Si* S.^^\] ^ 

IC€-(12)?3:Sl ^>H^-€- ^ ^ cllo] El al-o] -to)] 34=^ 7^ ^1- 
P(J*(2I-l),M+l),P(J*(2I-l),2M+l),...,P(J*(2I-l),(N-l)*M+l)o)l ^^s)^ 7)He<4 ^ 
4il> #<y-(Vgs)£- £ 6a3\- ^ , -¥-*r Si* ^ 

2^ 71^ Si* s)-i€- 

P(J*(2I-l),M),P(J*(2I-l),2M),...,P(J*(2I-l),(N-l)*M)<^i ^€ 7fl°lE2}- iii^ ^ 

^■(Vgs)-fr t1*lElB}-olSofl 3^r€ Si* 

P(J*(2I-l),M+l),P(J*(2I-l),2M+l),...,P(J*(2I-l),(N-l)*M+l)<Hl TflolSfi}- ^ 

.£.i# ^(VgsH nl«1-^ «B-f 37fl «£K -f-^ si* H^* 0 *, 3 *l ■¥■€■«!] -M *M 

E^o] H Q v^:fi) 0.=- hJ^ f^±.% P(J*2I,M),P(J*2I,2M) P(J*2I,(N-l)*M)2l- 

P(J*2I,M+D,P(J*2I,2*M+1) P(J*2I,(N-l)*M+l)°fl %$.$\t= 7}<¥ Si* 

# P(J*(2I-1),M+1),P(J*(2I-1),2M+1) P(J*(2I-1),(N-1)*M+1)3} ^Slr^/fl M-E^c}. 

-f;^^- 1^ JE.eM«. IC(12)fi) #3#*> ^H°)l£ 3-A M-EH* 

^ 5ft tj-. 01 3 <>., = e?-oia. ICt-(l2) ^JHMM 4^14^ «-s-3|. 

^ =2fol« IC(12) vfla) ^t^^s. ^ djojEieKi *J3€ 3- 
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w ICC12) iflSl SE^ 3^ = el-ola. IClr(12) #2} #3«*H| ^ «fl mol^e}- 

<26> H)-^, t^2l S.^^- J£E o]Hl^ Bj-Alofl ^o^, ^it^2) ?)£^> 

MH ^ °1S. 1- °1^S) nflolE^el-oll-1- z}-z]- £^-3}^ ajols «m ol^o} 3. 
^-^Sl-, 3><S-|r3 vfls] THolSel-ol ^0.3. ol^«- Sl-i-l-ol 

21 3^«-°l ^-Sf, 2^5. -y^fl- ^±§4^ #<&=1^ ^21 t-HolE^Al^^-ofl -g-ig-*} 711 

si ciioiE-iei-oli-i- zi-zi- i^-*Rr 3<H.£ *>M- °1^2i sj-'fi-i-ei^ ^sKa, Qi&^n 
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<30> o]t}, S. 7a Lfl^l £ 11* HV^^tl- ^Al^ol) cflsV^ ^S^l 

<3i> 5. 7a 31 S. 7b* t2s^, IC-&(22)2] ^7fl-¥--g-°lH S|- 

i-l-ol <yw]^ES Jif <>}.-§-&) £E olu^ .2.3. ^-g-Slfe >£ 

^ S-al-olH. IC-i-(22)-gr J 7fl3] Tflois ^ej-o] u. ic«-(24)°fl ^Sf| 7lM S.e|.ols.(GL)<H] 

3« ^«>lB|e1-?l*(DL)ol| oV*e1 91 ^7)l-¥-^<Hl^ TflolEE^-oi ^o.^. o] 

1-(DLH1 ^<at!- Blcli-a** ^cf. £ 7aS+ Sefl-y 

°1H ?!^<& ^ =a?-ola. ICS(22)Sl ^Tfl-Y-g-sl ^ 0]°lEleK!l-(DLHl fl. 

±^ P(J*K,M),P(J*K,2M) P(J*K,(N-1)*M)4 -f ^ HH^l af?!l-(DLHl 

P(J*K,M+1) > P(J*K,2*M+1),...,P(J*K,(N-1)*M+1) HH^?! m<HMH 
it P(J*(2I-1),M),P(J*(2I-1),2M), . . . ,P(J*(2I-1),(N-1)*M)2)- 

P(J*(2I-l),M+l),P(J*(2I-l) > 2*M+l),...,P(J*(2I-l),(N-l)*M+l)o)l^ 7^1^ u l 
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P(J*K,M) ,P(J*K, 2M) , . . . ,P(J*K, (N-l)*M)*f 

P(J*K,M+l) ( P(J*K,2*M+l) f ...,P(J*K,(N-1)*M+1) ^ * 
4i# P(J*2I ,M) ,P(J*2I ,2M) , . . . ,P(J*2I , (N-l)*M)*f 

P(J*2I I M+l),P(J*2I,2*M+l) i ... f P(J*2I,(N-l)*M+l)«H|^ 7^fe til 51 7} 

**«tf. C-Ho)E^o] ^oflAi ^Tjl^ ^ 7]^ ^ 

P(J*(2I-1),M),P(J*(2I-1),2M) P(J*(2I-1),(N-1)*M)^ 

P(J*(2I-l) f M+l),P(J*(2I-l),2*M+l) f ... t P(J*(2I-l) f (N-l)*M+l)<H| ^Si^fe tIM^ ± 

^^"(Vgs)^r £. 6a*}- , ^ ^*fl ^±-^r 

P(J*2I ,M) , P(J*2I f 2M) P(J*2I , (N-1)*M)^ 

P(J*2I,M+l),P(J*2I t 2*M+l),...,P(J*2I,(N-l)*M+l)oll 7}}o]E-9)- 4U$_^^> 

(Vgs)* £ 6b*)- 

7}^ ^ ^efl<yoll °]<H*lfe £ 7b^- ^ *a*fl ^ll^H^r A ^^^<>il 

sfl°d ^-el-ol^ IC&(22)^ ^7)1*-^ ol^ 7]^ »l*fl 



37-12 



1019990037587 2000/7/2 

SeU<ynm ej-oi oib]^ Bji|o S ^^cf. ^ Til 2] ^ el 

^1«(DL)<H1 2}- ill- P(J*K,M),P(J*K,2M) P(J*K, (N-1)*M)^ -f-^ 

dlolelHl-^l-i-(DL)o)] 3^r3 3Mfc§ P(J*K,M+1),P(J*K,2*M+1) P(J*K, (N-1)*M+1) 

P(J*(2I-1) ,M) ,P(J*(2I-1) ,2M) , . . . ,P(J*(2I-1) , (N-1)*M)4 

P(J*(2I-l),M+l),P(J*(2I-l),2*M+l),...,P(J*(2I-l),(N-l)*M+l)ollfe We u] 

P(J*K,M) ,P(J*K,2M) , . . . ,P(J*K,(N-l)*M)a)- 

P(J*K,M+1),P(J*K,2*M+1) P(J*K,(N-1)*M+1) f 1 , clM^e}-^ IHMM ^ Si^l 3}- 

dtl- P(J*2I ,M) ,P(J*2I ,2M) , . . . ,P(J*2I , (N-1)*M)4 

P(J*2I,M+l) > P(ji2I,2*M+l),...,P(J*2I,(N-l)*M+l)<H]^ 7}^lfe ^1 c}.£_a1;§:7} 

^-^t}. AM^e^l Ml^ 7)^- <d*H 5[it 

P(J*(2I-1),M),P(J*(2I-1),2M),.. . ,P(J*(2I-1),(N-1)*M)4 

P(J*(2I-l),M+l),P(J*(2I-l),2*M+l) ) ...,P(J*(2I-l),(N-l)*M+l)o11 7]]°]E.s\- i 

P(J*2I ,M) ,P(J*21 ,2M) P(J*2I , (N-1)*M)*1- 

P(J*2I,M+1),P(J*2I,2*M+1) P(J*2I,(N-1)*M+1H1 iii^ 

(Vgs)£: S. 6a3\- ^Slt!- ?A^3ll^(10)^ ^-¥-S 

n ^4, H.e}-ol a. IC#(22) #3 ^^l^otm >H<>lHeH] s^-i-fit: 
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°fl -S-Ht!- Hl^^S^o] ^fl nel)oJ D ^c|. «V^£]7)] ?^3|- 

HUH ^-ai-Hl °fl =efl<ac>cf ^-tiV^ Hlc]^A)3L-i-o] ^--g-sfcf. a 

, JELeH*. IC*(22) ^ 3 3l-^-g~8r Hl-^l <ii«m *&*\SL£. o}6\) ^} 

^l-^S-i- °Ji^3l)^(10)^ 4€- -tf*h 4-^5. ?1^^V sj-ilrol Ai5L 

£ 8a ^ £ 8b* ^ll zjei H-el-olJi IC(32)S-?-E| hIc^a}^ 

^ ^U^ol S^l^H SJcf. *1U ti 3 ^ ^e]-ol« IC(32)fe ^ *)12 ifl 

3^, *fl2 *fl4 dHEle]-«?l=-(DLHl Tfloleej-o] w^o} SMi<fl*<>l| 

5. 8aQ 71=^ 5.3]<yo11*1 t!^?b *fll *H SE^-olu. IC(32) iflsl 
91^"?! <^^2) c-11olElE)-o!-i-(DL)°ll 3)- ill- P(J*K,2),P(J*K,3),P(J*K,4) fs cflo] 

E^o] P(J*(2I-1),2),P(J*(2I-1),3),P(J*(2I-1),4^1^ -f^- 

St-i-i- P(J*K ( 2),P(J*K,3),P(J*K,4) cflolE^oi «J-tg=<>lH ^ ^-it 

P(J*2I,2),P(J*2I,3),P(J*2I,4Hl-cr 7>^lfe- Hl^5.^1S17> ^^-^4. tr)-EM , 

7l^r <£*H s^±t P(J*(2I-l),2),P(J*(2I-l) > 3),P(J*(2I-l),4)-Sr £ 6b*}- 7fl°lEsq. 
MiS ^^(Vgs)^ ^ ti^ P(J*2I,2) ) P(J*2I,3),P(J*2I > 4)^r 

£ 6a2)- TIMES]. ^(Vgs) 1 ?]:^ f^^. 
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^i^i oi^ife £ 8bs+ ^--g- = en<y°iHfe s^t-a-i-oii 

e))°J *0l ^ H.el-olH. ic(32) <3<^ vflsq 91=^1 <3«£- o]£ 7]^ gjq =e)]<y 

4^ ^2] °J^^ U-^^-S. n 1 *^. 9J^€ d) 0 lElEl-^»(DL) 

°fl Sl-il- P(J*K,2),P(J*K,3),...,P(J*K,4) fs cflolE^o] »fHMH 7]^ ^ 

$t^°\}±r ^^3* 7>*lfe wlcl^.AiJ:7l- *#«t|.. a*!, <8«?s1 cflolE^oi 

#(DLH1 Sfit P(J*K,2),P(J*K > 3),...,P(J*K.4) dH^"?! 

P(J*(2I-l) > 2),P(J*(2I-l),3),P(J*(2I-l),4).^r £ 6a4 ^ 7)H<=sq- ^<y- 
(Vgs) 1 ?]-^ #^£H , <d*fl sl-ii* P(J*2I,2),P(J*2I,3),P(J*2I,4)£r £ 6b4 

^ £4, *1U ^ = el-°lJ± ic(32) °m vflsl U^^l XMEgj-o] ^ 

21 sj-i*-8r ^2] «l^iJ.Aisl-ol ^--g-s]^ HMEle1-<y 13-^=0.3. 

IC(32) ifl2) <a]«-<g^^- ej-oi 01^^ »gvS].os ^^-^4. -^HH^ x]1 zjig 

Hej-ol ti IC(32)2] #^^> ^ XI 2 vfl^l XI 4 HHEisKKDLHl ^^f€ 

3 H^Tr #^<JS#21 ^^>7> e o)lA)*V^^]u> 6)± ^efolU. IC(32)ofl 
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<38> s. 9^ oitH^ ^^^^ ^-S^]* M-bHU*. £ 10€r £ 

<39> I9S£ 10* #2:^ , ^ofl ^ °J}^2fl^ ^S^Itt 51 

— ^l^^l^KDPODS- ^^fe n*ei(52) ^ S# (Toggle 

Flip-Flop : o\tf. T-FP2]- 1 &)(54)^ f 5}?I ^H^Jl(LP0L)» ^^Hr *fl2 

El (56)^4, ^H^3l(DP0L)^ ^91 9lu]& ^M^CLPOLH tyQ <£u\ 

^ ^ JE^ ol*]^ w o v ^^^ A ^ ^^(PLl ^1 PLNHl ^-g-slfe 

^Jl^) «V^Al7l^ ^^^^l-CIMVl vfl^l INVN)* ^1^:4. 9}^B\(52)^ S. 

10-4 4* ?HM-fr -y^(Denable)^ -irflsg 7l*HI ^7]^^ o}-g-fr| z\]o]b\^- 
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#2l44(CLK)°fl -§-^-51^ £S #34:§:(DotClk)°ll 4*11 4*^. ^sMl 44. 

°1 4*4(52)fe £J= #ejA]J:(DotClk)oll 4*H <a4tt ^44 # 44 4-g-£«--£>-5.4 
5LM #34-£(DotClk)7l- 44tb 4^ ^344 il^Jlt #344 44. 4 
4-£-4(52)S-¥-4 #34 ^44:^ ^4(58) ^ 444(59)* ^^1-^^ 
(Multiplexer : 44 'MUX'4 4)(60)°fl °d344. T-FF(54)€- 44°114 434^r ^r4 
^7lA]s(Vsync)« °fl 5.ef|«g44 4^4:£» 4-^44 44. T-FF(54) 

El #^Sl^r 4^4^ MUX(60)4 41444 C >11 ^44. 44, MUX(60)fe 

$14 4 (59)ofl 3*11 44 444 4*3(52)5.-^4 ^bHOJl-I- 7]=- hj^ nefloj £ 
-f^r 4*fl ^efl'a £S 444 4H4-£(DP0L)5.4 4^44 44. ^r. 

443 ^H^lsKDFOD^- nfl sefl444 44°1 4444. °1 444 4144:£ 

(DPOL)tt 4U 4 41 2 i4^1(SWl,S\V2)2l 44-°ll 4*11 44 E l! J r-I-(INVl 44 INVNH1 ^ 
f °S ^^-44. 412 4*4(56)tt HH4 444# 43: (Denable)4 w^^ 1 7 14°11 
^4^4 4-§:e1 tHHel^oim 443 #344(CLI0<H1 HS #345: 

(DotClkHl 34 4*£ ^4-fr 44. 4 412 4*4(56)4 #34s 

(Voi,Vo2)^ 4*J=^r°ll 44 4441- 444 44. 4* 412 4*4(56)4 = #34 

311-(Vol,Vo2)-ar £ 104 4°1 8 #5j45.(DotClk)4? 444# 44 &4. 

°14 4°1 444* 44-cr t^illt # 412 #^4s.(Vo2)fe 344444 4 = 414 
<=(And GATE)(61)°11 <3344. SflH. 41°1S(61)^7 *j 2 4*4(56)3.-f44 41 #34 
ii(Voi)4 444 412 #34JUVo2)^8: fe4^- 44 
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*H *lH<Q5l(LPOL)» °H KM*, ^ 

(LPOL)fe £ 104 ¥ ! #^-<y^*(Vol,Vo2)ol 8 #^^]^(DotClk) °}^-^ 

^# 7^1^ ^-f, *fll #^J:(Vol)^ #*<fl*H*1^B] m #^Jl(Vo2)^ ^ofl 

(LPOL)^r *fll ^ ^|2 ^flAKSWl,SW2)^ *0°m*HI ^11 ifl*l(SWl)fe 

o)K\# ^1<H^1^(LP0L)7> ^>ol^ell- -B-^l^- nfl ojtH^ ^o|Al^i(DP0L)l- 

^-IrONVl ifl*l INVN)°fl ^^Hr ti]-^, ^12 ^*l(SW2)fe- ef^ ^1^^ ^H^lJl(LPOL) 
7} ^-f^e]» -fM* «fl <y*l^ ^o]A]^(DP0L)# o]tH^ «-^(iNVl ifl*] INVNHl 

^foi^e]^ el-o] oit^ ^1^ai^(lP0L)7> ^«^3^^ ^sj^ <yt^ 
^*(INV1 INVN) ^ t£*Jl ^tH^^#(INVl t INV3, . . . , INVN-lK^, ^) 

EEtt -f^ ^*fl -?-!:( INV2,INV4, . . . ,INVN)^°1 <tm HM^IS ^r^^l^Tfl 

^1^ai^( L pol)7> 3E 104 ^^^-r-lrdNVl ifl^l INVNH1 ^S)^, 8 ^^^-^ *1 

8 ifl*l afll6 ^ 5Mie|-S]»(PL8 ^1 PL 16 HI ^ tH ^ ^ #( INV8 INV16)€- 

alrli c-flo]Ei» til-^Al^lTil ol§ oiw1^^#(INVl *4]*1 INVN) 

4 #^^1^ ^l^M^S.^. ^*7l(°l*V 'DA ^*7l'e^ f-)4 # 

£ 11-& £ 9^1 JE^IS ^]tH^^-#* A cWl 

£ 11* ^2:^ , ^tH^^^CINVl ifl*l INVN) AA^ A I ^^(nl)» 
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*]v]2_ cflol^soi -g-g-s|i- *)U ^31(71,72) ^ *)U tl^E-] (73,74)2}-, *fll ^31(71,72) 
^ ^11 ?]nlEl (73,74)2} #3^3; ^ <^ s>ufl- ^a]?) 7 ] <>]i$. *fli MUX(75, 76)21-, 
^fll ^(nl)« ^-R-*M cfloleH-ol m ^31(77,80) ^ *l)2 «?HHe1 

(78,79)21-, *fl2 »lsi(77,80) ^ *12 H*]*-] (78,79)21 #^^]^ # o}^ *>M-» #^^1^1 
7l *ll2 MUX(81,82)2}-, e)-<?l <?1b1# *)1<>1^1:£ (LP0L)°fl -g-^M *fll MUX(75, 76)21 

»12 MUX(81,82)2) #3^31 ^ <Hii sl-ufs. *fl3 MUX(83,84)# ^ 

^-cf. 71 ?]Hl^-¥-(INV_0dd)2l *fll MUX(75)2l- ^^-(INV_Even)2l 
*fll MUX(76)2l ^H^Hlfe *)12 i-?l^l(SlV2)l- ^-JfsH -SIM ola^ ^}o] ^Jr (DP0L)7} 
"g-W-Z-S- ^•^■^cf. 71^ °lul^-^(INV_0dd)2l *fl2 MUX(81)2l- 4-t ^ 

(INV_Even)2l ^12 MUX(82)2l ^H^Hl^r afll ^-9l^l(SWl)» £S o}^^ ^ 

ol^l3i(DP0L)7l- e)-o1 olal^i ^cH-tlSKLPODfe- *lll ^ *ll2 ifl*l(SWl,SW2) 

2f 71^ ?liH^^-(INV_0dd)2l *113 MUX(83)2l- -2-^ ^1^ <y«l^-?-(INV_Even)2l »13 

MUX(84)1- -g-AHl *fl<H*Ml ^cf. 

e)-o1 o]ul^ ^)H^^(LP0L)7l- *>olfeEl°l ^-2-, 2)H iS}*l(SWl)^ ^-g- 
(turn-on)Sl^ SMfl , *fl2 i$l*KSW2)^ = (turn-off )€^. °1 ^-f, 7l<r 

?l»3l^-¥-(INV_0dd)2l ^12 MUX(8Dtt *)12 <?1b} E} (79)<Hl 2lsfl Sl^;^ 7l^= ^ £\]o] 
Ell- *fl3 MUX(83H1 ^-3-*>7fl £H, -¥-*r ^1^1 ?l«l^-¥-(IbfV_Even)2l *)12 MUX (82)^ *)12 
Bl2l(80)l- -fr^SH ^^-sm ^ c-llolEl* *13 MUX(84)°fl 

7)1 ^cf. 7l^ «?]iil^^-(INV_0dd)2l *fl3 MUX(83)^r ^2 MUX(81)S-!f E} ^5}£r 

Sl-tf 714 1 <d*ll dl°lEl* DA ^^-71 ^0.5. #^Al7l7ll £1°!, -2-=r ^3 ^fl 

^-(INV_Even)2l *H3 MUX(84)^- *fl2 MUX (82)5.-?- El ^-^S]^ «Msl*l Q£r -f^ # 
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tlHEl* DA ^*7l #3^M;H1 ^cf. 

<43> e}o] ^1^ai^:(lp0L)7> ^-f ^-e]<y afli ^^(SWDtt 

(turn-off ^t^, *fl2 ^$1*1 (SW2)^- turn-on)^. °1 7}^ ^ <y 

^^(INV.Odd)^ *U MUX(75)^r *fll ^1^^(73)^1 *fl 7}^r *H°1*I 

» all 3 MUX (83 HI , 4-^ ^^-¥-(INV_Even)£l *lll MUX(76)~ *lll 

^^Ei(74)» -f^ ^*fl *fl3 MUX(84)<H| ^^Ml S^r. 

7l^r *ti*fl ^^(INV.Odd)^ *H3 MUX(83)tt *Ul MUX(75)^Bi ^-g-sqfe 
7l-r ^*fl tflolEi# DA ^^-5. #^^1^711 *M , -f^ «i^fl ^^(INV.Even) 

^ ^13 MUX (84)^ afll MUX(76)^El ^-g-S^ -^^ *]} o| E] # DA 

71 #^A]7l7fl ^cf. 

<44> aJ-&M f o]^^ #aio^ ^^l^r ^^^l^r 7}^r ^*fl ^^(INV.Odd)^ 

ofl, e)-oi oiw]^ 71^ ^*fl <a^^(INV_0dd)2r -f^ 

^^(INV.Even) 5.^7} °m *]t\± cIM^* ^Ajofl ^a^tII £t}. 



7floli=<4 iAA L > ^SJ-(Vgs)* *°J*r>ll -f^H^l &t± m OH 45]-, 
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1] 

7\]o}&5}°}^ cflolEle)-?]^ S^ofl Sl-i-fro] ^3)5. ufl^slfe ^3f|\d 

It^tt ^-^S] dHElAlJi-iroll -g-^>7ll s]-^ #7)11- i«-«>fe 3J.-8: ^ °-5L 

2] 

* i *oii sfl°w. 

[^t 1 * 3] 

*l i *°fl Si'H , 
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*1 1 floH. 

-§-#5}7fl SH=- 3* *m ^2} "Jj^Bfl^ ^§-«<H]. 

[^T 1 * 5] 

7llolEe}-ol3!f dHEie}-ol£l H^<H] ^l-o] njEsji ^Efl S aflA^fe °-fl^2fl^ 

21 ^§-#*hi sa<H^, 

^°J?}- ^2] iHHEiA]3:=-i- ^S.^-^^, 

sfe 53* ^AsL ^2} ^afl^ ^^1. 

6] 

^ 5 sa°H , 

#7l 711 °lMe}<?J ^-dt-l-<Hl -g-^tV c-flolElAis-irol 
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7] 

*ll 5 *ofl 5a°W. 

3} ^7}g_ ^Hlsfe ^# ^-3) °» ^ a)) ^ 

[3^* 8] 

*)1 7 *<H1 5fl°H. 

7> -^-g-sl^r ^ ^.^^ 3-^1 -8-71 el-°l ^1«H^^s.^-e^ 

■[^t 1 * 9] 

* 7 *<H1 SH-H, 

714, Cl|olEiA]3L7|- ^--g-5)ir 7l ^ Si* -tiSl^-T ^ -^r Si* ^}<>]B\^\S. 

7> ^S]^- -f-^r Sl*fl -ilS^-r- # 'H — *>u)-7)- #7] EI 

*)H^lJL°fl -f-^H cflole^Al^l- «V^A]7l^ 3j-§- #3 0.3. *>fe «HH 

3 aJ-Aio^ ofl^a))^ ?*#*]. 
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